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dams to rock foundations, unless the foundation is so rough as to permit a horizontal support for the bottom timbers. Friction of wet timber on stone is very small.
The factors of safety to prevent sliding of timber dams on earth foundations follow closely those recommended for masonry dams on earth.
The timbers of the dam should be investigated for strength to transmit the loads to the foundations. In rock-filled dams, much of the load is transmitted through the rock fill, thus relieving the stress on the lower timbers.
6.  Tightening the Foundation.   If the dam rests on a rock foundation, the lagging at the upstream toe should be framed as closely as possible to the rock and the junction properly sealed.   In some cases the rock is carefully cleaned and a layer of concrete deposited against the toe, as indicated hi Fig. 1.   In other instances, a fill of impervious earth is deposited against the upstream face of the dam, provided the velocity during floods is not sufficient to disturb it.   Low dams on silt-laden streams may have a tight layer of sediment deposited against them during the first freshet.
Timber dams on earth foundations, without adequate sheet piling at the upstream toe, are precarious, even though an impervious fill is placed above the dam. Great care should be exercised to obtain a tight bond between the top of the piling and the lagging of the deck, and a splice plate of steel thoroughly fastened by lag screws is advisable, as a slight movement of the dam is likely to loosen the junction. It is also advisable, where sheet piling is used, to provide a vertical upstream face at least 4 or 5 ft high and allow the sheet piling to lap this face completely, in order to afford better opportunity for fastening it to the dam. This arrangement is shown in Fig. 4.
For further general information on foundation treatment refer to Chapter 3.
7.  Protection Against Erosion.   Spillway dams must be protected against erosion from the overflow, if the foundations are soft.   This is usually accomplished by sloping or stepping the downstream face, as- indicated in Fig. 4, and providing an apron to protect the foundations.   The apron should be a low rock-filled crib with sufficient rock above the bottom timbers to prevent flotation; or, the apron may be anchored to round piling.   A row of short piling and a fill of large rock fragments protect the lower end of the apron from being undermined, as shown in Fig. 4.   (See also Chapter 3.)
8.  Choice of Type.   The beaver type of timber dam is the lowest in cost if plenty of timber is available.   With more expensive timber, the A-frame type is usually the cheapest.   Brush-topped beaver dams are seldom used for permanent structures.
The advantage of the beaver and A-frame types over the rock-filled type is found in their smaller first cost and lower maintenance charges. Rock-filled dams are hard to repair, as the timbers, being buried in the fill, are difficult to replace. The greatest objection to the A-frame type is its danger of failure when neglected. The rock-filled dam is in a large measure supported by the fill and will stand some time after the timbers have become materially decayed.